DISC PLAYBACK SYSTEM AND DISPLAY UNIT 
FIELD OF THFl TNyRMT T n N 

The present invention relates to disc playback systems and, 
more particularly, r.o a disc playback system having plural 
display units. 

BACKGROUND Q£ THP, I NVF!NT T ON 

In a conventional disc playback system for reproducing data 
of a movie or the like recorded on a DVD (Digital Versatile Disc), 
a disc drive reads a coded signal from the DVD, a decoder decodes 
gne coded signal into a video signal and an audio signal, and a 
jfisplay unit displays pictures and outputs sounds. A display 
-fenit. such as a television display unit or the. like is not 
"l rovidcd wi th. a decoder for decoding a coded signal, and it 
^receives, through an input terminal, analog video and audio 
{Signals which are obtained by decoding a coded signal with an 
External decoder that is usually integrated with a disc drive, 
mnd displays plchires and outputs sounds. 

In the conventional disc playback system comprising the 
external decoder and the display unit such as a television 
display unit, when pictures and sounds reproduced by a single 
external decoder are displayed by plural display units, the 
analog video and audio signals outputted from the external 
decoder are distributed by a signal distributor, and the 
distributed signals are inputted to the respective display units 
for display. 
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As described above, \n the conventional disc playback system, 
since the analog signals are transmitted through a line between 
the external drcorier and the display unit, the transmitted 
signals ai6 easily attected by noise from the outside, resulting 
in degraded picture quality. 

Further, as diqi tal-syst ernatization of vehicle-mounted 
devices has been advanced in recent years, there are cases where 
a plurality of electronic devices to be used in a motor vehicle 
are bidirectionally connected through a digital bus. Considering 
(Shat the abovo-rtftscribed disc playback system is mounted on a 
Jc;l.or vehicle, a digital bus and an analog signal transmission 
yjjine coexist, resulting in a complicated wiring structure that is 
,Mnclesirable . 

^ Meanwhile, Japanese Published Patent Appl ication No- 2000- 

[TS2159 discloses a disc playback system in which each of plural 
QSisplay units is provided with a function of decoding a coded 
Signal, whereby noise is reduced, and wiring is simplified when 
it is mounted on a motor vehicle. To be specific, in the disc 
playback system disclosed in this literature, plural display 
units each having a. function of decoding a coded signal are 
independently supplied with parameters (static parameters) which 
are recorded on a disc from a disc drive, and the respective 
display units perform video and audio display operations on the 
basis of the static parameters and independent settings (dynamic 
parameters) in the respective display units, whereby the user can 
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view different displays on the respective display units. However, 
since the parameters to be used for playback and display are 
independently yet for each of the plural display units, it is 
di f f icult for the user to view the same display on all of the 
display units at the same time. Especially when the disc 
playback system is used in a motor vehicle, audio playback may be 
carried out using a conwn audio system that is mounted on the 
motor vehicle while video display is carried out on the screens 
-of the respective display units, it is not desirable that the 
Respective display units perform different displays. 
- flTMMARY OF THE INVENTION 

U The present invention is made to solve the above-described 

problems and has for its object to provide a disc playback system 
Craving plural display units, in which all of the display units 
^performing display operations can display the same picture at the 
J~pame time. 

Iy Other objects and advantages of the invention will become 

apparent from the detailed description that follows. The 
detailed description and specific embodiments described are 
provided only for illustration since various additions and 
modifications within the scope of the invention will be apparent 
to those of skill in the art from the detailed description. 

According to a first aspect of the present invention, there 
is provided a disc playback system comprising a disc drive for 
reading a coded .signal recorded on a disc type recording medium, 



and transmitting the coded .signal through a synchronous channel 
of a digital bus, and plural display units each receiving the 
coded signal from the digital bus, and decoding and displaying 
the coded signal, wherein each of the plural display units 
outputs disc control information including a read command lot 
controlling the disc drive so as to read the coded signal from 
the disc type recording medium; and one of the plural display 
units receives Lho disc control information from the other 
display units, and the display unit receives, at least as for the 

ipsa: 

Ciead command, the read commands from ail of the other display 

M 

J&nits which are operating and, Lhexeafter, outputs one read 
ydbommand to the disc drive. Therefore, the disc playback system 
Jpaii correctly decode disc information, and ali of the display 
Qxnits performing display operations can display the same picture 
yst the same time. 

According to a second aspect of the present invention, there 
s His provided a disc playback system comprising a disc drive for 
reading a coded signal recorded on a disc type recording medium, 
and transmitting the coded signal through a synchronous channel 
of a digital bus, and plural display units each receiving the 
coded signal from the digital bus, and decoding and displaying 
the coded signal, wherein each of the plural display units 
performs operation on the basis of a periodic signal whose 
temporal relationship with data on the synchronous channel is 
constant; one of the plural display units generates decoder 



control information including at least a playback command, 
outputs the decoder control information to the other display 
units, -and executes decoder control ar a timing when a 
predetermined time 1. (t: positive real number) has passed from 
the n-th periodic signal (n: natural number) alter the display 
unit output ted the decoder control information; and each of the 
other display units receives the decoder control information, and 
executes decoder control at a timing when the predetermined time 
t has passed from the n-th periodic signal after the display unit 
Received the decoder control information. Therefore, the 
temporal relationship between disc information Lo be inputted and 
;;the decoder control information is always constant, whereby all 
#t the display units performing display operations can display 
=the same picture at the same Lime. 

H= According to a third aspect of the present invention, Lhere 

L.,t. 

Iks provided a disc playback system comprising a disc drive for 
pgeading a coded signal recorded on a DVD, and transmitting the 
coded signal through a synchronous channel of a digital bus, and 
plural display units for receiving the coded signal from the 
digital bus, and decoding and displaying the coded signal; 
wherein each of the plural display units generates an operation 
clock of 27MHz from a transmission path clock of the digital bus, 
and performs decoding operation on the basis of the operation 
clock. Therefore, underflow and overflow of data are avoided, 
whereby all of the display units performing display operations 



can display the same picture at the same time. 

According to a fourth aspect of the present invention, there 
is provided a display unit for receiving a coded signal that is 
read from a disc type recording mediuin by a disc drive, and 
decoding and displaying the coded signal; the display unit 
includes a disc control information output means for output Ling 
disc control information including a read command for controlling 
the disc drive so as to read the coded signal from the disc type 
recording medium; and the disc control information output means 
pjeceives disc control information including the read command from 
Jpther display units connected to the digital bus, and it receives, 
Tat least as for the read command/ Lhc read commands from all of 
If he other display units connected to the digital bus and, 
^hereafter, outputs one read command to the disc drive. 
Hfcherefore, a main display unit, by which ail of display units 
performing display operations can display the same picture at the 
flfame time, is realized. 

According to a fifth aspect of the present invention, there 
is provided a display unit for receiving a coded signal which is 
read from a disc type recording medium by a disc drive and 
transmitted through a synchronous channel of a digital bus, and 
decoding and displaying the coded signal; the display unit 
performs operation on the basis of a periodic signal whose 
temporal relationship with data on the synchronous channel is 
constant; and the display unit comprises: a decoder control 



inf ormaLion general ion inftans for generating decoder control 
inf ormaLion including at least a playback command; a decoder 
control information output means for outputting the decoder 
control information generated by the decoder control information 
generation meanr, to another display unit connected to the digital 
bus; and , a decodex control means for executing decoder control, 
employing the decodex control information generated by the 
decoder control generation means, at a timing when a 
..predetermined time t (I: positive real number) .has passed from 
Jlhe n-t.h periodic signal (n: natural number) after the decoder 
-Sontrol information output means output ted the decodex control 
information to the other display unit. Therefore, a main display 
ypnit in a disc playback system, by which all of display units 
performing display operations can display the same picture at the 
iy?cune time, is realized. 

According to a sixth aspect of the present invention, there 
5 is provided a display unit for receiving a coded signal which is 
read from a disc type recording medium by a disc drive and 
transmitted through a synchronous channel of a digital bus, and 
decoding and displaying the coded signal; the display unit 
performs operation on the basis of a periodic signal whose 
temporal r elationohip with data on the synchronous channel is 
constant; and the display unit comprises: a decoder control 
information reception means for receiving decoder control 
information including at least a playback command, from another- 
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display unit connector) to the digital bus; and a decoder control 
means for executing decoder control, employing the decoder 
control information received by the decoder control reception 
moans, at a timing when a predetermined time t (t: positive real 
number) has passed from the n-th periodic signal (n: natural 
number) after the decoder control inf orma tion reception mean*? 
received the decoder control information from the other display 
unit. Therefore, a sub display unit in a dj sc playback system, 
H by which all of display unjts performing display operations can 

pea! 

!lM" fi play the same picture at the same time, is realized. 
4f According to a seventh aspect of the present invention, 

Where is provided a display unit for receiving a coded signal 
tffrorn a diyita) bus, and decoding and displaying the coded signal, 
and the display unit includes a decoding clock generation means 
h£or generating a decoding clock of 27MKz lor performing decoding 
Hpperation, from a transmission path clock of the digital bus, 
"Therefore, when a plurality of the display units are connected to 
the digital bus, a display playback system, in which all of the 
display units performing display operations can perform the same 
operation at the same time, is realized. 

According to an eighth aspect of the present invention, 
there is provided a disc playback system comprising a disc drive 
for reading and outputting a coded signal recorded on a disc type 
recording medium/ and plural display units for decoding and 
displaying the coded signal outputted from the disc drive, and 



the display playback system includes a parameter control means 
performinq a control such that a display unit which is performing 
display operation holds parameters uticd for the display operation 
. and, when another display unit has starred up, the display unit 
performing display operation transmits the parameters to the 
other display unit which has started up. Therefore, all of the 
display units performing display operations can display the same 
picture at the same time. 

!T According to a ninth aspect of the present invention, there 

■Ids provided a disc playback system comprising a disc drive for 

SS5S5 

• Sreading and oulputting a coded signal recorded on a disc type 
Recording medium, and plural display units for decoding and 

^displaying the coded signal outputted from the disc drive, 

#■-"= 

ijfherein one of the display units performing display operations 
U.ransmits parameters which arc stored in the self unit and used 
Sfor the display operation, to another display unit which has 
started up. Therefore, all of the display units performinq 
display operations can display the same picture at the same time. 

According to a tenth aspect of the present invention, there 
is provided a disc playback system comprising a disc drive for 
reading and output ting a coded signal recorded on a disc type 
lecording medium, and plural display units for decoding and 
displaying the coded signal outputted from the disc drjve, 
wherein the disc drive is provided with a parameter storage means 
for holding parameters which are used for display operation of a 
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display unit and, when another display unit has started up, ' the 
disc drive transmits the parameters which are used by the display 
unit performing the display operation, to the other display unit 
which has started up. Therefore, all of the display units 
performing display operations can display the same picture at the 
same time. 

According to an eleventh aspect of the present invention, 
there is provided a disc playback system comprising a disc drive 
B for reading and output ting a coded signal recorded on a disc type 
Recording medium, and plural display units for decoding and 
.displaying the coded signal outputted from the disc drive, 
Wherein, when at least one of the plural display units receives 
•%S cl operation input trom a user to the self unit and parameters 
fghich are stored in the self unit and used for display operation 
lUre altered, the display unit transmits the altered parameters to 
Xll of the other display units performing display operations, 
"fherefore, when there is an operation input to any of the display 
units, the operation input is reflected throughout the display 
units performing display operations, whereby all of the display 
units performing display operations can display the same picture 
at the same time- 

According to o twelfth aspect of the present invent ion, 
there is provided a disc playback system comprising a disc drive 
for reading and outpu thing a coded signal recorded on a disc type 
recording medium, and plural display units for decoding and 
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displaying th« coded signaJ ontputted from the disc drive/ 
wherein one of the plura] display units conLiols the disc drive; 
when a display unit other than the display unit controlling the 
disc drive receives a user's operation .input for controlling the 
disc drive, the display unit transmits a control command for 
controlling the disc drive to the display unit controlling the 
disc drive; Find when the display unit controlling the disc drive 
receives the control command for controlling the disc drive from 
iJr he display unit other than the self unit, ii. controls the disc 
Jj^rive on the basis of the control command, and transmits altered 
parameters to all of the other display units performing display 
^operations. Therefore, when there is an operation input to any 
mf the display units, the operation input is reflected throughout 
She display units performing display operations, whereby all of 

s z 

rthe display units performing display operations can display the 

game picture at the same time- 

Accordinq to a thirteenth aspect of the present invention, 
there is provided a disc playback system comprising a disc drive 
for readinq and outputting a coded signal recorded on a disc type 
recording medium, and plural display units tor decoding and 
displaying the coded signal outputted from the disc drive, 
wherein the display units include decoding moans for decoding the 
coded signal; and one of the display units transmits a control 
signal to the decoding means of the other display units. 
Therefore, when there is an operation input to any of the display 
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units, the operation input is reflected throughout the display 
units performing display operations, whereby all of the display 
units performing display operations can display the same picture 
at the same time. 

RRTK.F HflSflRTPTTON OF THF1 PR AWT MAS 

Figure 1 is a block diagram illustrating a disc playback 
system according to a first embodiment of the present invention. 

Figure 2 is a block diagram illustrating a disc drive 
included in the disc playback system according to the first 
Embodiment , 

jg Figure 3 is a block diagram illustracing display units 
Recording to the finst embodiment. 

Figures 4 (a) and 4(b) are block diagrams illustrating 
Mecoder synchronization means included in the display units 
faccording to the first embodiment. 

y Figure 5 is a diagram for explaining the operations of the 

decoder synchronization means in tha display units according to 
the first embodiment. 

Figure 6 is a diagram for explaining an example of a data 
transmission method by the disc playback system according to the 
first embodiment . 

Figure 7 is a block diagram illustrating a disc playback- 
system according to a second embodiment of the present invention. 

Figure S is a block diagram illustrating a DVD display unit 
included in the disc playback system according to the second 
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embodiment . 

Figure 9 is a block diagram illustrating a DVD decoder 
included in the DVD display unit according to the second 
embodiment - 

Figure 10 is a flowchart for explaining the operation of a 
wSub display unit in the disc playback system according to the 
second embodiment . 

Figure 11 is a flowchart for explaining the operation of a 
ijiain display unit in the di.se playback system according to the 
Siecond embodi monfc . 

% Figure 12 is a diagram, illustrating an example of a format 

zpf parameter data. 

yp Figure 13 is d block diagram illustrating a modification of 

Ca disc playback system according to the second embodiment. 
Mi Figure 14 is a diagram illustrating the appearance of a DVD 

□display unit. 

Figure 1 5 is a flowchart for explaining the operation of a 
sub display unit in a disc playback system according to a third 
embodiment of the present invention. 

Figure 16 is a flowchart for explaining the operation of a 
main display unit in the disc playback system according to the 
thi rd embodiment . 

Figure 17 is a diagram illustrating another example of a 
format of parameter data. 

Figure 18 is a block diagram illustrating a DVD drive 



included in a disc playback system according l.o a fourth 
embodiment of the present, invention. 

Fiqnro 19 is a flowchart for explaining the operation of a 
sub display unit in the disc: playback system according Lo the 
fourth embodiment. 

Figure 20 its a I hjwehart for explaining the operation of a 
main display unit in the disc playback- system according to the 
fourth embodiment . 

Figure 21 is a flowchart for explaining the operation of a 
gab display unit in a disc playback system according to a fifth 
r fjnbodiment of the present invention. 

gkTATLRf) RE SCRIPT! ON OF XHE PftF.FKRRF.O EMB O H T MFi N T 5> 

Embodiment 1] 

Figure 1 is a block diagram illustrating a disc playback 
System according to a first embodiment of the present invention. 
Jh figure 1 , reference numeral 1 denotes a disc drive for reading 
lakxd. outputting a cadnd signal (MPEG program stream) which is 
recorded on a disc such as a DVD, a Video-CD, or the like, and 

reference numerals 2-l~2-n denote display units for decoding and 
displaying the coded signal read by the disc drive 1. The 
display unit 2-1 is a main display unit which starts up first 
among the plurai display units, and the display units 2-2 — 2-n 
are sub display units which start up after the startup of the 
main display unit- Further, reference numeral 3 denotes a 
digital bus to which the disc drive 1 and the display units 2-l~ 



y I5 



2-n are " connected. 

As for the digital bus 3 according to the first embod jment, 
an arbitrary digiLal bus having synchronous channels which can 
reserve frequency bands for data transmission may be employed. 
As an example of such digital bus, there is a system called MOST 
(Media Oriented System Transport) (refer to MOST Specification, 
www .mostcoopcrat ion . com) . 

Figure 6 is a diagram illustrating a data structure in a 
frame included in transmission data according to the MOST system, 
fin the MOST system, data are transmitted frame by frame such that 
:a pne frame is transmitted every 4 4.1kHz, i.e., 22.67 microseconds. 
lj|he frame frequency of the MOST system is not restricted to 
.p}4.1kH2, and a different frequency such as 48kHz may be selected. 
Ixhe data length per frame is 512 bits. As shown in figure 6, 
[each frame is composed of a preamble 501, a boundary descriptor 
fj>02, a synchronous channel region 503, an asynchronous channel 
Region 504, a control frame 505, frame control data 506, and a 
parity 507. In this first embodiment, the preamble 501, the 
boundary descriptor 502, and the synchronous channel region 503 
will be described later, while the asynchronous channel region 
504, the control frame 505/ the frame control data 506, and the 
parity 507, which have no direct bearing on thft present invention, 
will not be described. 

The preamble 501 is 4-bit data having a predetermined 
pattern, and it is used for detecting a frame boundary, by a 
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transmitter and a receiver performing data transfer. The 
boundary descriptor b02 is 4-bit data, and it indicates how many 
pieces of 1-byr.o block data constitute the synchronous channel 
region 503. The boundary descriptor 502 is used tor indicating a 
boundary between the synchronous channel region 503 and the 
asynchronous channel region 504. 

The synchronous channel region 503 is data having a length 
of 0-^480 bits, and the length depends on the boundary descriptor 
J502. The synchronous channel region 503 is used for transferring 
□real-time data such as audio data. The real -time data are data 

'i 5 

-Jin which each datum has a timing constraint, and it is required 
yShat a transmission delay can be defined in its transmission. 
^Further, each byte in the synchronous channel region 503 is 
gssigned as a time slol. to the transmitter and the receiver, that 
Ljjjj-s, a maximum of sixty Lime slots can be used as synchronous 
Jjjzhannels . HJach of the transmitter and the receiver is previously 
Assigned with time slots to be used for data transmission, and a 
set of time slots to be used for one transmission is defined as a 
logical, channel. The transmitter transmits data using the 
assigned Lime slots, and the receiver receives data of the 
assigned time slots. In the MOST system, using one time slot is 
equivalent to transmi L Ling data at a rate of 352.8kbps (when the 
frame frequency is 44.1kHz). That is, in order to transmit data 
on a CD (Compact Disc) having a transmission rate of 1.4112Mbps, 
four time slots of the synchronous channel region 503 may be used. 



•17 



Figure 2 is a block diagram illustrating an example of the 
disc drive 1. In figure 2, reference numeral li denotes a disc 
playback means, and 12 denotes a communication means. The 
communication means 12 is d device for receiving or transmitting 
data using the synchronous channel of the digital bus 3. In 
figure 2, the communication moans 12 transmits disc information 
outputted from the diisc playback means 11 to at least one of the 
display units 2, and transmits/receives disc playback control 
information to/ from at least one of the display units 2. The 
f4isc playback means 11 is controlled by the disc control 
information, and reads and oulpults disc information recorded on 
JJiscs such as optical discs typified by DVD-Video, DVD-Audio, and 
■|f ideo-CD, or magnetic disks typified by FD, or hard disks. The 
^media from whj ch the disc playback means 11 reads information are 
Jnot restricted to discs, and the disc playback means 11 can be 
Employed for reading data from arbitrary random-accessible media, 
ffor example, memories such as RAM, ROM, Flash, and the like. In 
the following description, it is assumed that the disc playback 
means 11 reads data from a DVD-Video. 

The disc control information is composed of a set of 
arbitrary commands for controlling the disc reading process, and 
includes at least a command which instructs reading of data 
(hereinafter referred to as a read command) . Although the read 
command usually has arguments which indicate addresses of a read 
start position and a read end posiLion, the read command is not 
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restricted thereto. The read command may have no indication of a 
read start position. In this case, reading is started from a 
head address or a current playback position, or from a 
predetermined addicts. Further, the read command may have no 
indication of a read end position. Jn this case, reading is 
continued until a stop command is inputted or vmr.il reaching the 
last address oT the disc. 

Other commands serving as the disc control information are 
as follows: a stop command instructing to stop the reading 
process; a pause command instructing to pause the reading process 
jgnd stand-by at the current address; a tray command instructing 
ifjo open or close the disc tray; and a status command for 
^Obtaining the disc type or the status of the disc playback system 
^tbeing played back, being temporarily stopped, presence/absence 
JSf disc, condition of {.he tray, etc.). Of course, the commands 
Serving as the disc control information are not restricted to 
Whose mentioned above, and each ot these commands may be 
constituted by plural conuiicinds , That is, the disc control 
information may be composed of arbitrary commands for controlling 
the disc playback moans. Further, the disc control information 
may include commands instructing data writing as well as the 
commands instructing data reading. 

Figure 3 is a block diagram illustrating the structures of 
the main display unit 2-1 and the sub display unit 2-2. The main 
display unit 2*1 is composed of a decoding means 21-1, a disc 
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synchronization means a decoder synchronization means 23-1, 

a clock generation moans 24-1, and a communion Lion means 25-1. 
The sub display unit 2-2 is composed of a decoding means 21-2, a 
decoder synchronization means 23-2, a clock generation means 24-2, 
and a communication means 25-2. 

Hereinafter, the operation of the DVB display unit 2 will be 
described with reference to figure 3. Although a single sub 
display unit. (2-2) is shown in figure " J >, plural sub display units 
(2-3—2-n) may be connected to the digital bus 3 as shown in 
Gfigurp. 1* In this case, the additional sub display units are 
identical in structure and operation to the sub display uuil 2-7. 
y Initially, the operation of the decoding means 21 included 

j|n the main display unit 7.-1 and the sub display unit 2-2 will be 
^escribed. The decoding means 21 decodes coded data of inputted 
[3isc information under control of the decoder control information, 
2 nd outputs a video signal and an audio signal which are decoding 
Results.. The decoding means 21 is composed of a combination of 
hardware and CPU software, or hardware alone, ux CPU alone. in 
the case of a DVD-Video, the coded data is an MPEG-PS (MPEG 
program stream) , and the decoding means 21 includes an MPEG 
decoder for decoding the MPEG-PS . The video signal outputted 
from the decoder is displayed as pictures on a CRT or a liquid- 
crystal display, while the audio signal outputted from the 
decoder is reproduced as sounds from an amplifier, a speaker, or 
a headphone. Further, when the decoding means 21 performs 
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decoding, iL controls the reading from the disc on the basis of 
the above-mentioned disc control information. The decoding means 
21 obtains the address of disc information to be read from the 
disc, on the basis of the commands in the decoder control 
information as well as the commands and address* information 
included in the disc inlonn&tion, and outputs at least a read 
command which instructs reading of the disc information from the 
address . 

The decoder control information is composed ol commands for 
pontrolliiig the decodinq operation. For example, the decoder 
iOontrol information is composed ol command* as follows: "PLAY" 
instructing to perform playback; trick-play commands such as "FF" 
'itdtst- forward) , "REW" (fast rewind), "SLOW" (slow motion) , and 
the like; "SEARCH" instructing to search for scene or time; 
f^TOP" instructing to stop thfe playback; "PAUSE" instructing to 
p^use the playback; a command for setting playback mode or the 
£Lke; a command for selecting menu or title; and the like. Of 
course, the commands serving as the decoder control information 
are not restricted to those mentioned above, and the decoder 
control information may be composed of arbitrary commands fox- 
controlling the decoding operation. 

The communication means 25 t« a unit for receiving or 
transmitting data using the synchronous channel of the digital 
bus, and it receives the disc information outputted from the disc 
playback means 11. Further, the communication means 25-1 in the 



main display unit 2-1 transmits the disc control information Lo 
the disc playback means 11. 

Even when performing a multiple display (a function of 
displayi nq the saute picture on multiple display units 2 
simultaneously) , the same operation as mentioned above is carried 
out . 

Next/ the operation of the disc playback system for 
realizing multiple display will be described. 

The disc playback system according to the first embodiment 
Realizes multiple display according to three processes as 
^follows: (1) process of synchronizing disc control info* motion, 
f\2) process of synchronizing decoder control information, (3) 

ji Jjjj 

process of synchxun j 7. ing clock. Hereinafter, the respective 
"processes will be described. 

N? (1) Process of Synchronizing Disc Control Information 
N=. Initially/ the operation of the sub display unit 2-2 will be 

■f§f*ftc.rihftd. The sub display unit 2-2 transfers the disc control 
information which is outputted from the decoding means 21-2, 
through the communication means 25-2 and the digital bus 3, to 
the main display unit 2-1 • 

Next, the operation of the main display unit 2-1 will be 
described. The disc synchronization means 22-1 in the main 
display unit 2-1 receives the disc control information outputted 
from the decoding means 21-1, and the disc control information 
outputted from the display unit 2-2 and received by the 



communication means 25-1, and outputs the disc control 
information to the disc drive 1 through the communication means 
25-1. Among the commands included in the received disc control 
information, at least with respect to the command instructing to 
read the disc information recorded on the disc, such as the read 
command, the disc synchronization means 22-1 receives the same 
command from all of the display units 2 and, thereafter, outputs 
one command as the disc control information. As an example of a 
command, other than the read command, instructing to read the 
giisc information recorded on the disc, there is a read DMA 
Jpomiuand which instructs reading of data using DMA transfer. 
llf urther ' tho3e commands other than the command instructing to 
Jfead the disc information recorded on the disc (i.e., stop 
'^command, pause command, tray command, status command, etc.) can 
Nbc processed in the same way as described above. 

Further, the above-mentioned synchroiii zing process may be 
ryberformed on all of the commands which are commonly outputted 
from the respective display units 2, and return values of the 
disc control information from the disc drive 1 (e.g., ACK/RACK, 
return value of status command, and the like) may be directly 
inputted to all of the display units 2. 

After all of the decoding means 21 of the display units 2 go 
into the states of receiving the disc information, the disc 
information is inputted. Thereby, the decoding means 21 of the 
respective display units can correctly decode the disc 



i n forms Li on, and all ol the display units performing display 
operations can display the same picture at the same Lime. 
(2) Process of Synchronising Decoder Control information 

The decoder aynchroni ^ L i on ^3-1 of the display unit 

2-1 generates decoder control information according to user 
operation or the like, and transmits it through the communication 
means 25-1 to the display unit 2-2, Thereafter, the decoder 
synchronization mean?* outputs the decoder control 

information to the decoding means 21-1. Further, the decoder 
Synchronization means 23-2 of the display unit 2-2 receives the 

.issa 

jpecoder control information from the display unit 2-1 c*nd, 
^hereafter, outputs the decoder control information to the 
Jecoding means 21 2. The communication means 25 transfers the 
^ecoder control inlorxuation through the synchronous channel, 
iU Further, the communication mean.? 25 generates a periodic 

Signal of a predetermined cycle. Preferably, this periodic 
fiignal is a signal hav/inq the frame frequency of the digital bus 
(in the case of MOST, 44.1kHz or 48kHz). However, the periodic 
signal is not restricted thereto, and an arbitrary periodic 
signal may be employed as long as the temporal relationship 
between the signal, and the data to be transferred through the 
synchronous channel is always constant. For example, the 
periodic signal may be a signal which is generated on the basis 
of an arbitrary timing signal that is generated at predetermined 
intervals by the main display unit 2-1, or Lho sub display unit 
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2-2, or an arbitrary unit, and transmitted through r.he 
synchronous channel . 

Figure 5 is a diagram for explaining the operations of the 
decoder* synchronous means 22-1 and 22-2 in the display units 2-1 
and 2-2, respectively. The decoder synchronous means 23-1 
outputs the decoder control information to the decoding means 21- 
1 when t seconds have passed from the periodic signal which was 
output ted after the decoder synchronous means 23-1 output ted the 
same decoder control information to the communication means 25-1. 

ifurther, the decoder synchronization means 23-2 outputs the 

3 

jUcoder control information inputted to the decoding means 21-1 
■•when t seconds have passed from the periodic siqnal which was 
"putputied cii'ler. I he decoder synch r uni 9.& ti on means 23-2 received 
i.he decoder control information from the communication means 25-2. 

Figures 4(a) and 4(b) are block diagrams illustrating 
Examples of the decoder synchronization means 23-1 and 23-2 which 
perform the above-mentioned operations. In the decoder- 
synchronization means 23-1, a decoder control information 
g enera tor 231-1 generates decoder control information on the 
basis of user operation, and outputs it to the communication 
means. Further, the decoder control information generator 231-1 
outputs the decoder control information to the decoding means 21- 
1 after t seconds (t: arbitrary integer) have passed from when 
the n-th periodic: signal (n: arbitrary natural number) was 
outputted. a synchronous signal generator 232-1 is means for 



generating a periodic signal from the information outputted from 
the communication means, and this means may be dispensed with 
whr>n the nommunica Lion means directly outpul.s the periodic signal 
In the decoder synchronization means 23-2, a decoder control 
information receiver 231-2 receives the decoder control 
information from the communication means, and outputs the decoder 
control information to the. decoding means 21-2 after t seconds 
(t: arbitrary integer) have passed from when the n-th periodic 
signal <n: arbitrary natural number) was outputted. A 
synchronous signal gem^rator 232-2 is means for generating a 
periodic signal from the information outpuLLed from the 
Communication means, and this means may be dispensed with when 
TEhe comnvunication means directly outputs the periodic signal. 
L" According to the above-described process of synchronizing 
Whe decoder control information, in the respective display units 
S#, the respective decoder control information are inputted to the 
piecading means after equal periods have passed from occurrences 
of the periodic signals. In the respective display units 2, the 
relationships in phases between the periodic signal and the data 
transferred through the synchronous channel are the same, 
further, the disc information is transferred through the 
synchronous channel. Accordingly, the temporal relationship 
between the disc information and the decoder control information 
which are inputted to the decoding means, is always constant, 
whereby all of the display units performing display operations 



can display the same picture at the sanio timo. 

When the temporal relationship between the disc information 
and the decoder control information deviates/ there its a 

.possibility that pictures of different frames may be displayed 
when a pause command is issued, or jumping of pictures to 
different chapters or scenes may occur when a skip command (a 
command for jumping to the next chapter or scene) is issued. £n 
this first embodiment of the invention, however, since all of the 

□display units performing display operations can display the same 

picture at the same time, such synchronization errors as 

^described above can be avoided. 

JR3) Process of Synchronizing Clock 

a The clock generation means 24-1 and 24-2 generate 27MHz, 

Lwhich is an operation clock of DVD-Video, in synchronization with 
La network clock outputted from the communication means 25-1. 
rffhereby, the operation clocks inputted to the decoding xaeans 21 
of the respective display units 2 have the same frequency (27MHz) ♦ 

When the frequencies (27MHz) in the respective decoding 
means 21-1 and 21-2 differ even a little, the amounts of data 
consumption from the buffers in the respective decoding means 
differ. This causes a possibility that underflow or overflow of 
data might occur in the display unit 2-2, In this first 
embodiment/ however, since the frequencies (27MHz) in the 
respective decoding means 21-1 and 21-2 can be made exactly the 
same, the above-mentioned problem of underflow or overflow is 
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a vo i dad . 

As described above, in the disc playback system according to 
the first embodiment, the disc information is correctly decoded 
by the process o£ synchronizing the disc control information, the 
temporal relationship beLween the disc information and the 
decoder control information to be inputted to the decoding means 
is always constant by the process of synchronizing the decoder 
control information, and underflow and overflow of data are 
avoided by the clock synchronizing process. Therefore, multiple 
display is realized, i.e., all of the display units performing 
l&isplay operations can display the same picture an the same time. 
Tf! While in this first embodiment the display units 2 have the 

Structures shown in figure 3 to realize (1) process of 
■^synchronizing disc control information, (2) process of 
Synchronizing decoder control information, and (3) process of 
Synchronizing clock, the structures of the display units 2 are 
fpot restricted thereto. The display units can be implemented 
with arbitrary structures that realize the respective 
synchronizing processes/ with the same effects as described above. 

Furthermore, although it is desirable thai each display unit 
2 can perform all of the three synchronizing processes, the 
present invention is not restricted thereto. The display unit 
may be constructed so as to perform one of the three 
synchronizing processes, with the effect of the corresponding 
synchronizing process. That is, when performing the process of 
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synchronizing t.hft tiisc (.uni.ro L information, since the decoding 
.means oL Lhe respective display uniLs can correctly decode the 
disc inlormat i on, all of the display units performing display 
operations can display the same picture at Lhe .same time. When 
performing Lhe process of synchronizing Lhe decoder control 
information, since the tempore i relationship between the dis- 
information and the decoder control information to bo inputted to 
the decoding meyny i.s always constant, all of the display units 
performing display operations can display the same picture at the 
Pjsame time. Further, when performing Lhe clock synchronizing 
jprocess, since underflow and overtlow ot data are avoided in all 
§2>f the display units, all of the display units performing display 
Operations can display the same picture at Lhe same Lime. 
Lfurther, each display unit may be constructed sc as to perform 
Arbitrary two of the three synchronizing processes, In this case, 
i% combination of Lhe effects corresponding to the arbitrary two 
IMynchronizing processes to be combined can be obtained. 

Furthermore, while in this first embodiment the main display 
unit 2-1 is provided with the disc synchronization means, the 
present invention is not restricted thereto. Any of the sub 
display units 2-2~2-n may have the disc synchronization means, 
or the disc drive 1 may have the disc synchronization means, with 
the same effects as mentioned above. Further, the disc 
synchronization means may be distributed among the disc drive 1 
and the display units 2-1^2-n, with the same effects as 



cJesar i bed abnvfi . 
[Embodiment 2] 

Figure 7 is a block diagram illustrating a disc playback 
system according Lo a second embodiment of the present invention. 
In figure 7, reference numeral 71 denotes a DVD drive for reading 
and outputting a coded signal {MPEG program stream) recorded on a 

DVD, and reference numerals 72~l~72-n denote DVD display units 
for decoding and displayiiig the MPEG program stream read by the 
DVD drive 71. The DVD display unit 72-1 is a main display unit 
g^hich starts up first among the plural display units, and the DVD 
jiiispiay units /2-2~/2-n are sub display units which start up 
Rafter the startup of the main display unit. Reference numeral 73 
denotes a digital bus to which the DVD drive 71 and the DVD 

display units 72-l~72-n are connected. As in the first 
ffembodiment, the digital bus 73 may be an arbitrary digital bus 
Hhaving synchronous channels which can reserve frequency bands for 
■fttata transmission. 

Figure 8 is a block diagram illustrating the structure of 
each DVD display unit 72. In figure 8, 81 denotes a bus 
interface (I/FJ for performing transmission and reception of 
signals through the digital bus 73; 82 denotes a DVD decoder for 
decoding the MPEG program stream recorded on the DVD, and 
outputting a digital video signal; and 33 denotes a graphic 
generator for generating a graphic signal on the basis of a 
control from a CPU 86, and outputting the graphic signal. 



30 



Further, 84 denotes an operation uni.L i'or outputting a use:* 
operation input as a command tiiynai; 8b denotes a parameter 
sf.oragfi unit: for holding set values of the display uniLs "72, 
parameters included in the stream Lrfinsrni tted from the DVD drive 
71, and the like; and 80 denotes a CPU for performing control of 
the DVD decoder 02, control of the graphic generator 83, and 
read/write or alteration of the parameters stored in the 
parameter storage unit 85. Furthermore, 87 denotes a compositor 
for overlaying the graphic signal on the digital video signal; 88 
denotes a D/A converter for converting the digital video signal 
Bjnto an analog video signal; and 89 denotes a display for 
displaying DVD pictures and graphics (05D menu) . 

,p Figure 9 is a block diagram illustrating the structure of 

Xhe DVD decoder 02, In figure 9, 821 denotes a PS decoder for 

Ws* 

decoding the MPEG program stream; and 82? denotes a highlight 
decoder for decoding highlight data for DVD menu screen (graphic 
&kta of a selected button, i.e., position, color, etc.-)/ which 
highlight data are multiplexed into the MPEG program stream, and 
outputting a graphic signal. Further, the highlight decoder 822 
changes the highlight position on the basis of a command signal 
from the operation unit 84. Furthermore, 823 denotes a sub- 
picture decoder for decoding sub-picture data which are 
multiplexed into Lhe MPEG program stream, and outputting a 
graphic signal; 824 denotes a video decoder for decoding the MPRG 
video stream, and outputting a digital video signal; and 825 



d< mo L e fj a oompo s i i. o r I o r ove r I » y j. ng the g i d p h i c signal on the 
digital video signal. The CPU 26 outputs the command siynul 
supplied iroxn i~.hR operation unit 84, to the highlight decoder 822, 
and roads Lhe position of a button which is currently highlighted. 
Further, the CPU 2b performs display ON/ OFF control and 
designation of display language/ on the sub-picture decoder 823. 
Furthermore, the CPU 26 performs setting and readout ol 
parameters such a:-; a trick play mo Jo, on/from the video decoder 
824 . 

q Next, t.hft operation of the disc playback system according to 

Tfche second embodiment will be described. In this second 
Embodiment, a DVD display unit which starts up first among the 
tplural dvd display units becomes the main display unit 72-1, and 
LpVD display units which start up after the startup of the main 
f&isplay unit become the sub display units 72-2'^72~n. initially, 
hfche display unit which has started up first among the plural 
Mi splay units 72 receives static parameters recorded on the disc 
from the DVD drive 71, and displays a menu screen. Figure 14 is 
a diagram illustrating an example of the -appearance of the 
display unit- The user performs inputting of operation using an 
operation key provided on the display unit while viewing the menu 
display on the display unit. The operation unit 84 outputs the 
user operation as a command signal to the CPU 86, and the CPU 8 6 
controls the respective parts in the display unit according to 
the command signal from the operation unit 84. Thereby, the 
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display unih .starts playback and display according to the user 
operation. The static parameters received from the DVD drive 71 
and the dynamic: parameters which are set by user operation or the 
like are stored in a predetermined format in the parameter 
storage unit 85. kt qure 12 is a diagram illustrating an example 
of a format of parameter data stored in the parameter storage 
unit 85. In figure 12, the values of parameters are successively 
stored, in predetermined order of items, in a storage area of the 
parameter storage unit 85. The parameter data format is not 
Restricted to that shown in figure 12. As shown in figure 17, 
jghe parameter items may be expressed with predetermined ID 
JSumbers, and the parameter values as well as the parameter item 
'%ps may be successively stored in the storage area of the 
parameter storage unit 85. 

Next, a description will be given of the operation when a 
|Kib display unit starts up while the main display unit is 
performing display operation. Figure 10 is a flowchart for 
explaining the operation of the sub display unit in the disc 
playback system according to the second embodiment. 

When the sub display unit starts up (step 511) , it transmits 
a startup notification signal through the digital bus to the main 
display unit 72-1, thereby making a parameter transfer request 
(step $12) . Then, the sub display unit receives, through the 
digital bus 73, the parameters which are transmitted from the 
main display unit 72-1 in response to the parameter transfer 



requesL and are required lor display of the same picture as the* 
main display unit. 72-1 (isLep S13), and stores the received 
parameters m the parameter storage unit G5 of the self unit 
(stop S14) . The CPU tf 0 ot the acLivaLed sub display unit 
controls the respective parts of the display unit, on the basis 
of the parameters which are received from Lhc main display uuiL 
72-1 and stored in the parameter storage unit 85 (step S15) . 
Thereby, the sub display unit starts display on the basis of the 
same parameters as the parameters the main display unit 72-1 uses 
Mtor playback operation. 

Hf Figure 11 is a flowchart for explaining the operation of the 

yjnain display unit 72-1 when the sub display unit starts up* On 
yrreceipt of the startup notification (parameter transfer request) 
pfrom the sub display unit through the digital bus (step S22) , the 
ynain display unit 72-1 decides whether playback and display by 
J4:he sub display unit should be permitted or not, on the basis of 

rcssr 

Copyright information or the like included in the disc being 
played back (step S23) - When playback and display by the sub 
display unit are permitted, the main display unit 72-1 transmits 
the parameter s stored in the parameter storage unit 35 to the sub 
display unit which has issued the startup notification (parameter 
transfer request) {step S24). 

Examples of static parameters recorded on the disc are as 
follows: aspect ratio of original picture, permitted display mode 
on 4; 3 monitor, disc type, disc title, list ot parental levels 



associated with IDs , prircnLai level of title or PGC, display sub- 
pi cturo language or list ot n L ream numbers dissociated with 
display «uh-pi ctui'C languages, vidpo «tt r ibules such a?; 
compression mode, resolution, elc, audio attributes such as 
c;odinq mode, sampling rate, etc., playback audio language or list 
of stream numbers associated with playback audio languages, sub- 
picture, PCI - 

Examples of dynamic parameters as the sot values relating to 
the operation of the player are as follows: highlighted button 
Sumber of menu, menu description language code, sub-picture 
^n/off flag, sub-picture stream number, display aspect ratio, 

Current display mode, title number being played back, part of 

*itle.numbe» being played back, title P3C number being played 
tack, VTS title number being played back, angle number, audio 
l^tream number, karaoke mixing mode, current playback contents 
§4vi deo /menu ) , current trick play mode (fast- forward or the like), 
l§3D menu di splay/non-display, OSD menu display screen mode, OSD 
menu language, elapsed playback time, parameters of unit-specif ic 
functions (point A and point B (starLing point and end point) 
specified/unspecified, repeat playback ON/ OFF, etc.). 

When the sub display unit does not share, with the main 
display unit, "aspect ratio of original picture" or "permitted 
display mode on 4 : 3 monitor" among the above-mentioned static 
parameters, the video display on the sub display unit does not 
match the video display on the main display unit. In the disc 



p 1 a y b a c : k « y s L e m i c ; c < :> i d i n g t o t h o o r o t k i cm b o d i men L / however, 
since the sub display unit share:? the par ametoii» with the main 
display unit*, by the nbnvp-dftscri bed opcrati on, the video display 
on the sub display unit matches, the video display on the main 
display unit. Further, when the sub display unit does not share 
"disc type" wj Lh Lhe main display unit, the sub display unit 
might net be able to play the disc. In the disc playback system 
according to the second embodiment/ however, .since the cub 
display unit shares the parameters with the main display unit, 
She sub display unit can normally play the disc. ^hen the sub 
"display unit does not share "disc title" with the main display 
rtzriit, the sub display unit cannot display the title list when a 
H5vD changer 7 4 is used as a dvd drive. In the disc playback 
^system according to the second embodiment/ however, since the sub 
display unit shares the parameters with the main display unit, 
|fehe sub display unit can display the same title list as that 
5i splayed by the main display unit. Further, when the sub 
display unit does not share "list of parental levels associated 
with IDs" or "parental level of title or PGC" with the main 
display unit, th« same video display is performed on all of the 
display units. In the disc playback system according to the 
second embodiment, however, since the sub display unit shares the 
parameters with the mam display unit, display control according 
to the parental level can be performed for each display unit. 
When the sub display unit does not share "display sub-picture 



language, or list of stream numbers associated wi Lh display wSUb- 
picture languages", " video attributes such as compression mode, 
resolution, eCc." ; "audio attributes such as coding mode, 
sampling rate, etc.", or "playback audio language, or list of 
stream numbers associated with playback audio languages' 1 with the 
main display unit, Lhe display of the OSD menu on the sub display 
unit does not match the display of the OSD menu on the main 
display unit. In the disc playback system according to the 
second embodiment, however, since the sub display unit shares the 
□ parameters with the main display unit by the above-mentioned 

operation, the video display on the sub display unit matches the 
OSD menu display on Lhe main display unit. In the above 
description, "OSD menu" means a menu of functions of each display 
unit, such as display of title number, dj splay of sub-picture 
Language, etc. 

When the sub display unit does not share vv sub-picture" or 
"PCI" with t.he main display unit, the display of the DVB menu on 
the sub display unit does not match the display (video) of the 
DVD menu on the main display unit. In the disc playback system 
according Lo Lhe second embodiment:, howevnr, since the sub 
display unit shares the parameters with the main display unit by 
the above-mentioned operation, the video display on the sub 
display unit matches the display (video) of Lhe DVD menu on the 
main display unit. In Lhe above description, "DVD menu" is a 
menu recorded on the DVD, such as selection of title, and the 
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like. 

Furthermore, when the sub display unit does not share, with 
hhfi main display unit, "highlighted button number of menu" among 
the above-mentioned dynamic parameters, the dxsplay of the DVD 
menu on the sub display unit (positions of option buttons} does 
not match the dispJ ay on the main display unit. In the disc 
playback system according to the second embodiment, however, 
since the sub display unit shares the parameters with the main 
3=3 display unit by the above-mentioned operation, the video display 
'% on the Hub display unit matches the display of the DVD menu 

(positrons ot option buttons) on the main display uml. Further, 
r tl when the i;ub display \init does not share "menu description 
L_ language code" with the main display unit/ the display of the DVD 
H= menu (language) on the sub display unit does not match the 
iU display on the ma i n display unit. In the disc playback system 
ill according to the second embodiment, however, since the sub 

display unit shares the parameters with the main display unit by 
the above-mentioned operation, the video display on the sub 
display unit matches the display of the DVD menu (language) on 
the main display unit. Furthermore, when the sub display unit 
does not share "sub-picture on/off flag" with the main display 
unit, the sub-picture display/non-drsplay on hhe sub display unit 
might not match the sub-picture display/non-display on the main 
display unit. In the disc playback system according to the 
second embodiment, however, since the sub display unit shales the 
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parameters with the main display unit by Lhe above-ment i ofied 
oporat ion, 1 hft video display on Lhe sub display unit matches the 
sub-picture display/non-display on the? mam display unit. When 
the sub display unit rloeK not. sharp " sub-picture stream number" 
. wil.h Lhe main display unit, the display of Lhe. isiib-pxc;Luxe 

( .1 anguagci ) on the sub display unit might, not match the display of 
Lhe .sub-picture (language) on the main display unit. In Lhe di&c 
playback .system according to the second ymbodi mont , however, 
since the sub display unit shares Lhe parameters with the main 
□display unit; by Lhe above-mentioned operation, the video display 
*pon the sub display unit matches the display of rhe sub-picture 
y ( language) on Lhe main display unit- when the sub' display unit 
J* does not share "display aspect ratio" or "current display mode" 
■Qwi-th the main display unit, the video display and the sub-picture 
[Tdisplay (position) on the sub display unit might not match the 
Jllvideo display and Lhe sub-picture display (position) on the main 
^ y display unit- In the disc playback system according to the 

second embodiment, however, since the sub display unit shares the 
parameters with the main display unit by the above-mentioned 
operation, the video display on the sub display unit matches the 
video display and the sub-picture display (position) on the main 
display unit. When the sub display unit does not share, with Lhe 

main display unit, "title number being played", "part of title 

number being played", "title PGC number being played", "VTS title 
number being played", "angle number", "audio stream number", 
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"karaoke mixing mode", "OS I) menu dispiay/non-display" , "OSD menu 
display screen mode", "OSD menu language", "elapsed playback 
time", or "parameters of unit-specified functions'*/ the display 
of the OSD menu on the sub display unit does nut match the 
display of the OSD menu on the main display unit. In the disc 
playback system according to the second embodiment/ however, 
since the sub display unit shares the parameters with the main 
display unit by tho. above-mentioned operation, the video display 
:; . on the sub display unit matches the OSD menu display on the main 

sshs 

2 display unit. When the sub display unit docs not share "current 

=F playback contents (video/menu)" ox "cuxxent trick-play mode 

UJ ( f ast-lorward or the like)" with the main display unit, the video 

ESS 

=0 display and decoder operation of the sub display unit do not 
o match the video display and decoder operation of the main display 
y unit . In the disc playback system according to the second 
iUj embodiment, however, since the sub display unit shares the 
"'"'parameters with the main display umt by the above-mentioned 
operation, the video display and decoder operation of the sub 
display unit match those of the mam display unit. 

As described above, according to the second embodiment of 
the invention, in the disc playback system which is provided with 
the pluial display units ear:h having a coded signal decoding 
function, when one of the plural display units starts up while 
another display unit is performing playback and display operation, 
the display unit performing playback and display operation 
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transmits the parameters used for the playback and display to the 
display unit which has just started up, and the display unit 
which h,»>; 'jnsf ,-i r f o<1 up porfonns playback and display operation 
on the baiiiii of the parameters received. Therefore, a Li ol the 
display units per forming display operations can display the same 
picture at the same time. 

Furthermore, resume data of the disc playback system may be 
employed as the parameters described for the second embodiment . 
The resume data are parameters to be continuously stored in the 
disc playback Rysffini for a predetermined period ol time even 
after the power to the system is turned oft, to realize the 
resume function ol Lhe disc playback system. As an example of 
resume function, there is a function of resuming playback from 
the position of a picture at which the power to the disc playback 
system has been turned off, when the power is turned on again. 
As an example of resume data for implementing this function, 
there is a sector address of the disc, which has boon read just 
before the power-off, or a status of the decoder just before the 
power-off. In this way, by transmitting the resume data from the 
main display unit to the sub display unit when Lhe sub display 
unit starts up later, the display unit having the resume function 
can be cosily applied to the display playback system having 
plural display units. 

The parameters described for the second embodiment are 
merely examples, and the present invention is not restricted 
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thereto , 
[Kinbodi iticiiL *<] 

A i 1 i c: p 1 a y \ \ h k s y y t om u c c o r; d i n * *j L o o L b i. r d e mb o d i m en t of 
Lhe present, invention i.s, like the disc playback system according 
Lo the second embodiment, provided with plural display uniLs each 
having a coded signal decoding function and, when one of the 
plural display unit? starts up while another display unit is 
per for-rni playback and display opera Lion, Lhe display unit 
n s per forming playback and display opera Lion transmits parameters 
ij which are used for the playback and display operation to the 
-yf display unit which lias just started up, and the display unit 
Wwhich has started up performs playback and display operation on 
fit-he basis or the parameters received. Further, in thi^ third 
Q embodiment , when there is an operation input to any of the plural 
display units while all of the display units performing display 

8 .. 

PI operations display Lhe same picture at the same time, the 

operation input is reflected in the display operations of ail the 
display units performing display operation. Since the 
fundamental structure of the disc playback system according to 
the third embodiment is identical to that of the disc playback 
system according l.o Lhe second embodiment , the same reference 
numerals as those shown in figures 7 and 8, which are used for 
describing the second embodiment, will be employed hereinafter. 

Figure 15 is a flowchart for explaining the operation of the 
sub display unit when there is an operation input to the sub 
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display unit, m ! ho disc playback yy«;Lcm according Lo the third 
embodiment., and fiqurc 10 is a flowchart Lor explaining Lhe 
opciaf;jon of the mo in display unit when Lhere is an operation 
input lo Lhe main display urul., m the disc playback system 
accord i nq to the third embodiment. 

With refer euoe Lo figure 16, when there is an operation 
. input to lhe main display unit (step S42) , the CPU 86 of the main 

di.spl.jy unit altera the parameters stored in Lhe parameter 
^stor;jge unit Of) on the basis or a control command signal supplied 
Ofrom Lhe operation unit £4 (step SAA) t and transmits a control 
s |; signal to the disc drive /l through the digital bus 73 on the 
yjbasis of the altered parameters (sLep S4b) , and performs display 
^control by controlling the respective parts in the self unit on 
gthc basis of Lhe altered parameters (step S46) . Further, the CPU 

transmiLs the altered parameters stored i n Lhe parameter 
JZstorage unit. BS, to all of the sub display units performing 
sy ditsplay operations, through Lhe digital bus 73 (sLep 547). 
Thereby, all of the sub display units performing display 
operations can share the parameters with the main display unit, 
which parameters have been altered by the operation input, and 
the operation input to the main display unit is reflected in the 
display operations of all the display units. 

On the other hand, with reference to figure 15, when there 
is an operation input to Lhe sub display unit (step 332), the Ct 3 U 
86 of the sub display unit does not alter the parameters stored 
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in rho )MrriineLer stoT.jqv unit 85 on the ba.^i.s of a control 
f-ornmand signal supplied ("rem the operation unit. 84, but transmits 
the control command signal to the main display unit, through the 
digital bus 7.3 (sipp 3i>5), On receipt oi the control command 
.signal from the .sub display unit, the main display unit decides 
that, it has received tjuj operation input from the sub display 
unit (step S4J 1 j i figure 10)/ and performs the processes in stops 
S44 to S47 / and then transmits the altered par arneters to all of 
tithe sub display units per terming display operations, through the 
Sjdigital buii 73. Kach of the sub display units receives the 
faltered parameters transmitted irom the main display unit (step 
^534 in figure 15) , and stores the parameters in the parameter 
^storage unit 85 (step 335), and performs display control on the 
Qbasis of the parameters (step S36) . Thereby, all of the sub 

ii " 

Hdisplay units performing display operations can share the 
□parameters with the main display unit, which parameters have been 
altered by the control command signal according to the operation 
input to the sub display unit/ and the operation input to the sub 
display unit is reflected in the display operations of all the 
display units. 

As described above, in the disc playback system according to 
the third embodiment, one of the plural display units controls 
the disc drive, and any of the other display units transmits a 
control command signal based on an operation input to the self 
unit, to the display unit controlling the disc drive. The 
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display unit ronlroll mq the di:so drive niters i.Iip pa r Alui.M.e r .s on 
I. he baiii.s of the cohl rol command *iynal from Lhe sub display unit., 
contrnly Lhe disc* drive on Lhe basiy ot Lho Altered pnT^ueLcrs, 
rind C021I.10 1 .s the pluyb?jr*k and display operation on Lhe basis of 
I. ha altered parameters and, Lurl.he.r, transmits rl.c altered 
parameters to Lhe other display units, Thcreiore, when there is 
an operation inpul to any of the plural display units, t:he 
operation Input, in ret Lccted throughout the display operations ot 
all (.he display units performing the display operations, whereby 
pill of the display units performing the display operations can 
Jjlisplay the .same picture at the .same time. 
§5 1 In the disc playback system according to the third 

Embodiment, the main display unit alters Lhe parameters on the 
Lba^is of a controJ command signal supplied from any of the sub 
ftSi splay units, controls the disc drive on Lhe basis of the 
QLilLered parameters, and controls the playback- and display 
flAperation on Lhe basis of. Lhe altered parameters, and further, 
transmits Lhe altered parameters to all of the sub display units, 
whereby the operation input is reflected throughout the display 
operations of all the display units performing display operations. 
However, the disc playback system may be constructed such that 
the display unit receiving the operation input alters the 
parameter.? possessed by the self unit on the basis of the control 
command signal, and controls the disc drive as well as .the 
playback and display operation on the basis of the altered 
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paramet.o-.T :-; , and 1'iirlisrr, 1. r a nsmi Is Lhc ailorod parnmetftrs to all 
C3 £' the olh^r rh splay units. Also in Lhia cuao, as in Lhe disc 
p 1 a yb a c k s y s t em a c r o r d i n g to t h c/ t h i s *d e in bo d i m e 1 1 1 , wh e n a n 
operation input, i \\ rjppl i erl to any of the display uiiiLis, I tie 
operation input is reflected throughout Lhc: display operations of 
ail the display units performing the dibplaj opmaliuns/ whereby 
all of the display units performing the display operations can 
display the ;-;ame picture at Lhc seme time. 

Kurt her, the putumctieru Lo be transmitted from the main 
Qiisplay unit to the sub display units may include tho control 
jjpotnittand signal which is supplied from the operation unit 84 or 
JTr.he sub display unit to the main display unit. Alternatively, 
T=hhe main display urnt may transmit only the control command 
^signal . 
f 5 ! Embodiment 4] 

"M 1 According to a fourth embodiment of the present invention, 

uthe disc drive of the disc playback system according to the 
second ' embodiment is provided with a parameter storage unit for 
holdinq parameters, and transmission of the parameters to each 
display unit is performed from the disc drive. 

Figure 18 is a block diagram illustrating a disc drive 71 
included m the disc playback system according r.o the fourth 
embodiment. In figure IB, 721 denote;* a drive unit for reading a 
signal recorded on a DVD disc and outputting it; 712 denotes a 
bus interface (I/F) for performing transmission/reception of the 
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signal through tho i J i g i. tal buy 73; / 1 3 deuol a track buffer for 
temporan 1 y holdinq the signal outputted from Lhe drive unit/ /24 
denotus a paiumet yLoragn unj.1 for holding .uLatic paramer«rs 
read from the ch and dynamic: par ante l.ers transmitted from a 
display uniL; and 71b denole.s a CPU for conlrol linq the drive 
unit 711 And the bus T/l ; ' 712, and performing readout, and 
"alteration of data stored in the parameter storage unit 714. 

Next, the Dporotion u i the disc playback ay is I: em according to 
Oihe fourth embodiment wi.l 1 bo described. A display unit which 
PstartiS up firsL among Lhe pluz;il display units 17 receives the 
Static pa rametcr.s recorded on the disc from the DVD drive 71, and 
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Jjberforms menu screen display. The usar inputs ; : m operation while 
.viewing the menu display. The operation unit 84 outputs the 
Laser's operation input as a command signal to the CPU B6, and the 
lCPU 8 6 controls the- respective parts in the display unit 
Slccording to the command signal i'rom the operation unit 84- 
Thereby, the display unit starts playback and display according 
to the user's operation input. The static parameter supplied 
from the DVD drive 71 and the dynamic parameters set by the 
user's operation input or the like are stored in a predetermined 
format in the parameter sLorage unit 85, Further, among the 
parameters stored in the parameter sLorage unit 85, the dynamic 
parameters specified by the user ? s operation input or the like 
are transmitted from the display unit to the disc drive 71 
through Lhe digital bus 73. The disc drive 71 stores the static 
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pci ryfTieLers read from the disc by the duvt* unit 711 as well as 
the dynamic parameters supplied from the display unit, in the 
parameter storage unit 7.14. When another display unit fttiirts up, 
I. he disc drive 71 transmits the parameter* stored in the 
parameter storage unit 714 to this display unit* 

Figure 19 1 .s * ( lowclidiL lor explaining the operations of 
the display units 72 in the disc playback system according to the 
fourth embodiment . 

When one of the display units 72 starts up (step S51), it 
plaits for parameters to be transmit Led from the disc drive 71 
l§step S52) . When the display unit 72 receives the parameters 
retransmitted from the disc drive 71, it stores the parameters in 
line parameter storage unit 35 of the sell unit (step S53) . The 
1CPU 86 of the display unit 72 which has started up controls the 
^respective parts in the display unit on the basis of the 
^parameters which are supplied from the disc drive 71 and stored 
Rin the parameter .storage unit- 85 (stop S54) . Thereby, the 
display unit 72 starts display on the basis of the same 
parameters as those used for the playback and display operation 
of the display unit which is dli«ddy performing playback and 
display operation. 

As described above, according to the fourth embodiment of 
the present invention, in the disc playback system provided with 
plural display units each having a coded signal decoding function, 
the disc: drive is provided with the parameter storage unit for 
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holding the parajneL«?ry which are used by the display unit 
performing playback and display opera Lion, and transmits the 
parameLyrs u.^od hy the display unit performing playback and 
display operation to a display unit which has started up later so 
that the display unit can perform playback and display operation 
on the basis uL the parameters received. Therefore, all of the 
display units performing display operations can display the same 
picture at the same time. 

In the disc playback system according to the fourth 
□embodiment, the disc: drive transmits the parameters stored in the 
4-parameter storage unit. However, when transmitting the static 
hjparaiueter s, the disc drive may read the static parameters from 
ygthe disc and transmit the iedd parameters, instead of the 
□parameters stored in the parameter storage unit. 
[Embodiment 5 J 

iL JL 

!L. A disc playback system according to a fifth embodiment of 

- y the present invention is, like the disc playback system according 
to the third embodiment, provided with plural display units each 
having a coded signal decoding function and, when there is an 
operation input to any of the display units while all of the 
display units performing disp.lay operations display the same 
picture at the some time, a main display unit performing playback 
and display operation transmits parameters used for the playback 
and display operation to sub display units, whereby the sub 
display units perform playback and display operations on the 
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basis of the par amoto v y received. In this fifth embodiment, 
however , a control signal lor czonl.ro I 1 i nq the decoder of each sub 
e.U ypluy unit, is transmitted as a paternal er . Since the 
fundamental isl.rucl.ure of the ditse playback system according to 
the tilt.ii embodiment is identical to that of the disc playback 
system accord inq to the second embodiment, the same xelerence 
numerals as those shown in figures 7 and b, which are employed 
for describing the isccond embodiment, will be employed 
hereinafter . 

0 figure 20 is a flowchart for explaining the operation of the 

jpuctin display unit which transmit.:-; a control signal to the .sub 
l^jdisplay units in the disc playback system according to the Tilth 
Jf.m^odtn\cnt , and ligure 21 is a flowchart for explaining the 
Lpperation ci each sub display unit which receives the control 
Hsignal from the main display unit- 

"jj; with reference l.o figure 20, when the CPU 86 receives a 

flhontrol command signal from the operation unit 84 or when th<ft CPU 
86 receives a status signal of the DVD drive through the bus I/F 
81 [step S62) , if the CPU 86 decides that the DVD decoder 8? of 
the self unit is to be controlled, the CPU 86 converts a control 
signal to the DVD decoder 82 into a transmission command to the 

sub display units 72-2 to 72-n (step S63) . Then, the CPU 86 
transmits the transmission command through the bus I/F 81 to the 
sub display units to 72-n (step S64), and transmits the 

control signal to the DVD decoder 72 {step S65) . Thereby, the 



DVD docodnT >\ of fit"! Lhe sub display units performing display 
operations ore in the ^ame :^L?iLe the I J VP decoder of the main 
di splay unit whoso state has been altered by an operation input 
or the like, and the decoding operation ol the main display unit 
is relied. ed l.h rouqhnu I. the decoding operations of ail the 
display un i per I urmi ijtj display operations. 

On the other hand, with reference to figure 21, when a 
control command i w inputted to the self unit in step S72, the CPU 
| : ^8G of the sub display unit controls the DVD decoder 02 on the 
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: ;;;ibasis of the control command signal received from the bus l'/F P1 
TE {step S / .3 ) . Thereby, the DVD decoders of all the sub display 
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^ units performing display operations are in the same state as the 
'*M DVD decoder ol the main display unit whose state has been altered 
pby an operation input or the like, and the decoding operation of 
h* the main, display unit is reflected throughout the decoding 
□operations of all the display units performing display operations. 
In the disc p 1 a y b a r. k s y s t em a o CO * d i n «J to the w e c o r i d 
embodiment, the main display unit transmits the parameters which 
are used for display operation of the self unit, to another 
display unit which has started up newly. On the other hand, in 
the disc playback .system according to the fourth embodiment, the 
disc drive is provided with the parameter storage unit for 
holding the parameters which are used for display operation of 
the display unit: performing the display operation, and transmits 
the parameters used by the display unit performing the display 




operation to nnothor display unit which has yl.-.u1 ed up newly. 
H o wcver, m c an:; ( p n r at 1 1 c L e r r a n t r v i iu e a n s ) tux h o 1 d i tt y I . h e 
parameter >* u^erl fov d i «ipiay operation ol the display unit 
performing Lhe display operation, and transmitting the parameters 
to another display unit which has started np newly may be 
provided outside the display unit or the disc drive. 

-In the .second to fourth emhodi merits of the present invention, 
the parameters arc transmitted when the .sub display unit starts 
Hip or when the main display unit or Lhe sub display unit receives 
3n operation input. However, the parameters may he transmitted 
periodically, or the parameters may be transmitted at an 
Jgrbitrary timinq such as when the values of thf* parameters which 
5 are stored in the main display unit are altered or when the sub 
[Sisplay unit requests transmission of the parameters. 
[7 In the second to fourth embod i merits of the present invention, 

Sthe items of the parameters to be transmitted from the main 
display unit to the sub display unit may be ail or part of the 
items of the parameters stored in the main display unit. 

While in the second to fourth embodiments the main display 
unit transmits the parameters to the sub display unit, the sub 
display unit may read the parameters from the main display unit. 

When the sub display unit requests t r ansmission of 
parameters from the main display unit and when the sub display 
unit reads the parameters from the main display unit, the sub 
display unit may specify the parameter items. 



While in the. second I. o fourth embod i menr the sub display 
unit, controls the playback and display operation of the ,se1 f unit, 
according 1~n Lhe parameter received, the main display ur.il. may 
control the playback and display operation of the 25 ub display 
unit on the bdsi.s of the parameters stored in rhe self unit. 

While in th« second to tilth embodiments a DVD is employed 
an example ol a disc type recording medium, the present invention 
is applicable to other recording mediums such as a Video-CD and 
jMthe 1 ike - 

Q Wh i I e in tho second to fifth embodiment each display unit i * 

i<:onstruct.ed such thai a decoder for decoding a coded signa.l 
Jjrecorded on a DVD is integrated with a rji splay for displaying 
pictures, the decoder and the display may be separated as 
rtiif f erent units . 

J** WhiJe in the respective embodiments of the present invention 

i:J decoder is implemented by hardware, it may be implemented by 
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.software which is operated on a computer. 



